state equations

1st step: form the equations, full systenm,
reduced to algabraic (over Dx, y, X, u)

1) el: 11+i2+13-14=0;
(%01) -1i4+13+1i2+11=0

(%12) e2: 14-15=0;
(%02) 14-15=0
(%13) e3: 15+16=0;
(%03) i6+1i5=0
(%14) e4: ul=vl;
(%04) ul=vl

(%15) e5: u2=vl;
(%05) u2=vl

(%16) e6: u3=vl;
(%06) ul3=vl

(%17) e7: ud=v2-vl;
7

(%07) ud=v2-vl
(%18) e8: ub=v3-v2;
(%08) ub=v3-v2
(%19) €9: ub=v3;
(%09) u6=v3

(%110) el10: i1=C1*Dul;
%010) i1=Dul C1

(%111) ell: u2=R1*i2;
(%011) y2=1i2 R1

%112) el2: 13=0;
%012) 13=10



_7 %i13) e13: u4=R2*i4:
%013) y4=1i4 R2

_7 (%114) el4: i5=C2*Du5;
(%014) i5=Du5 C2

7 %115) el5: ub=A*u3;
%015) yb=u3 A

' (%i16) S: [el, e2, e3, e4, e5, eb, e7, e8, e9, el0, ell, el2, el3, eld, el5];

[ (%016) [-14+1i3+12+11=0,14-15=0,16+1i5=0,ul=vl,u2=vl,u3=

vl,u4=v2-vl,u5=v3-v2,u6=v3,11=0Dul C1,u2=12R1,13=0,ud4=14
R2,1i5=Du5 C2 ,u6=u3A]

7
2nd step: eliminate y vector

7 (%i17) y: [i1, i2, i3, i4, i5, i6, u2, u3, u4, u6, v1, v2, v3l;
(%017) [1i1,1i2,13,14,1i5,16,u2,u3,ud4,u6,vl,v2,v3]

%118) SE: eliminate(S, y);
%018) [-A ((Dul C1-Du5 C2)R1+ul), -A
_(-Dul C1R1R2+u1(-R2-R1)+u1AR1-u5R1)]

7
3rd step: solve over Dx

_7 %119) SE: solve(SE, [Dul, Du5]);

19) [ [Dul (ul A-u5-ul)RI-ulR2 pys— ULA U5 - ul
%0 = =
! C1RI1R2 U C2 R2

7 (%i20) SE1: ratsimp(SE[1]1[1], ul, u5);
ul (R2+(1-A)R1)+u5R1
C1RIR2

(%020) Dul= -

 (%i21) SE2: ratsimp(SE[1][2], ul, u5);
ul (1-A)+u5
C2 R2

%021) Dub = -




7

4th step: exclude memory elements
from the equation system; solve over y

_7(%122) 0: [el, e2, e3, e4, e5, e6, e7, e8, e9, ell, el2, el3, el5];
(%022) [-14+13+12+11=0,14-15=0,16+15=0,ul=vl,u2=vl,u3=

vl,u4=v2-vl,u5=v3-v2,u6=v3,u2=12R1,1i3=0,u4=14R2,u6=u3A]

_7 (%i23) OE: solve(0, vy);

023) ,_u ((A-1)R1-R2)-u5RI PO AP (A-1)-u5
L1 R1 R2 S VR 1 R2 ’

. ul(A-1)-u5 . ul(A-1)-u5 _ B B
i5= o ,16=- o ,u2=ul,u3=ul,ud=ul (A-1)-u5,

ub=ulA,vi=ul,v2=ulA-u5,v3=ulAl]



